Employees in a Company: Yukie YOSHIDA, et al. Osaka Prefectural College of Health Science-The purpose of this study was to investigate the relationship between the white blood cell (WBC) count and periodontal disease as classified by the Community Periodontal Index of Treatment Needs (CPITN) in 1,241 male Japanese factory workers by determining their WBC count and the extent of their periodontal disease. The results obtained were as follows: in both smoker and non-smoker, the results of a two-way ANOVA indicated that the CPITN score 3 and 4 groups had a significantly higher WBC count than the CPITN score 0, 1 and 2 groups. The results of multiple regression analysis indicated that the WBC counts were significantly associated with age, smoking and the CPITN score. It appeared that there was a significant relationship between the WBC count and the prevalence of periodontal disease among employees in a company. (J Occup Health 1997; 39: 92-94) 
In Japan, the mortality rate from heart disease has been steadily increasing since 1950, and in 1985 it exceeded that of cerebrovascular diseases. For the effective prevention of heart disease, it is essential to evaluate the effects of various lifestyle factors for heart disease 1) . The development of coronary heart disease is attributable to several risk factors such as a high serum total cholesterol concentration, low serum high-density lipoprotein cholesterol concentration, smoking, hypertension and diabetes 2) . These risk factors, however, seem to explain only 50-75% of the variation in the incidence of coronary heart disease cases in most industrialized societies 3) . Some important risk factors therefore do not seem to have yet been identified.
The white blood cell (WBC) count has been demonstrated in several epidemiologic studies to be a strong independent predictor of future coronary heart disease 4) . Although it is not yet possible to be certain that the high WBC count is a cause rather than a consequence of ischemic heart disease, recent pathophysiologic studies suggest that the WBC, in particular the neutrophil, is instrumental in the pathogenesis of myocardial ischemia 5) . Several studies have shown that dental disease was worse in survivors of myocardial infarction than in controls 6, 7) . This association was not explained by the aforementioned risk factors. One possible explanation for this association is that the presence of chronic oral bacterial infection, in the form of gingivitis or periodontitis, could increase plasma fibrinogen and the WBC count, which are consistent, strong predictors of coronary heart disease 8) . Gingivitis and periodontitis are two main forms of periodontal disease and may be important determinants of variations in fibrinogen levels and the WBC count within the general population.
In the present study, therefore, we examined approximately 1,200 male Japanese factory workers, and investigated the relationship between the oral health indicated by the Community Periodontal Index of Treatment Needs (CPITN) 9) and the WBC count.
Population and Methods
The 1,241 subjects were male factory workers employed at a chemical factory in Osaka, Japan. Table 1 shows the number of subjects by age and cigarette smoking status. None of the subjects was exposed to any toxic substance in the workplace, and those in whom subsequent physical examination and laboratory blood tests (liver function, blood cell count, total cholesterol level, fasting blood sugar) and urine tests (protein, sugar, occult blood) results revealed the presence of any disease, including symptoms of the common cold or the consumption of medicine, were excluded. Subjects with a history of cardiovascular disease, diabetes, hepatitis or any other disease likely to increase the WBC count were excluded.
Measurement of oral health and WBC count
The incidence of periodontal disease as classified by the Community Periodontal Index of Treatment Needs (CPITN) was investigated 9) . Periodontal examinations were carried out by a team of trained examiners. All subjects gave their consent to participate after hearing the purpose and details of study.
Blood specimens were collected from a cubital vein in the morning before breakfast. The WBC count (Coulter counter) was determined in blood anticoagulated with dipotassium EDTA.
Statistical analysis
Differences in the WBC count were analyzed by a 2-way analysis of variance (2-ANOVA) in each CPITN group with the effects of age controlled.
A multiple regression analysis was performed in which the dependent variable was the WBC count and the independent variables were age, the CPITN score and cigarette smoking. Significance was defined as p<0.05.
Results
The CPITN score and mean WBC count are shown in Fig. 1 . In both smoker and nonsmoker, the results of the 2-ANOVA indicated that the CPITN score 3 and 4 groups had a significantly higher WBC count than did the CPITN score 0, 1 and 2 groups. Table 2 shows the results of multiple regression analysis of the WBC count and age, smoking and the CPITN score. There were significantly correlations between the WBC count and age, smoking and the CPITN score. The standardized regression coefficient for smoking was higher than other variable.
Discussion
The association between dental infections and coronary heart disease is difficult to study. Both diseases are related to the lifestyle, and they share several pathogenic factors such as low socio-economic status 10) , smoking 11) and diabetes 12) . The results of the present study indicated that individuals with gingival or periodontal infection may have a significant increase in their blood white cell count, which is presumably related to the chronic inflammatory nature of these infections 8) . Such an increase carries a high relative risk of coronary heart disease, possibly because there are several plausible mechanisms by which the WBC may promote atherosclerosis, thrombosis and myocardial ischemia 5) . Friedman et al. 13) reported a case-control study in which they found that the WBC count was predictive of subsequent myocardial infarction. Kostis et al. 14) examined the relationship between coronary risk factors including the WBC count and angiographic evidence of coronary artery disease in a retrospective study of 573 patients who had undergone cardiac catheterization. Although leukocytes are traditionally thought of as a defender against infections, they also play an important role in microvascular perfusion. Ernst et al. 15) have outlined three mechanisms by which leukocytes may contribute to microvascular injury and promote atherosclerosis. These include (1) pressure-dependent plugging of microvessels, (2) rheologic properties such as altered deformability and the formation of aggregates when provoked by a variety of stimuli, and (3) release of activated substances including oxygen-free radicals, proteolytic enzymes, and arachidonic acid metabolites.
In the present study, we observed that although the WBC count was associated with smoking and CPITN, the multiple regression analysis suggested that periodontal disease was an important and independent determinant of the WBC count. Data from the Second Glasgow MONICA study 16) also suggested that inter-group differences in age and smoking were insufficient to explain differences in the WBC count.
Our present results suggested that there was a significant association between oral health (expressed as the CPITN score) and the WBC count. Further studies are needed to elucidate the factors and mechanisms by which oral health and coronary heart disease arise and may affect each other.
